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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image pick-up equipment possessing image sensors, 
such as CCD (Charge Coupled Device : charge-coupled device) which has INTARAIN structure with all 
pixel read-out functions. 
[0002] 

[Description of the Prior Art] Generally, it uses for the electronic "still" camera of high resolution etc., 
and there is CCD series of an INTARAIN mold as an image sensor of the suitable number of high pixels. 
The photo-electric-conversion element 101 which changes into a charge the light which it was arranged 
in the shape of a matrix, and carried out incidence as this CCD series is shown in drawing 1 1 (pixel), 
The perpendicular charge transfer section 102 which reads the charge stored in each of this pixel 101, 
and is transmitted perpendicularly (VCCD), It has the level charge transfer section (HCCD) 103 which 
transmits horizontally the signal charge transmitted from this VCCD 102, and the output section 104 
outputted from an output terminal 105 by making the transmitted signal charge into a picture signal, and 
is constituted. 

[0003] This INTARAIN type of CCD series functions, as shown below. First, the signal charge by which 
photo electric conversion was carried out by the pixel 101 is transmitted to VCCD 102, and, in the case 
of 4 phase drive molds, is transmitted one by one by each driving pulse phiVl, phiV2, phiV3, and phiV4 
like illustration at HCCD 103. Then, in HCCD 103, like illustration, the signal charge for horizontal 1 
train which has been transmitted from VCCD 102 in the case of 2 phase drive molds is transmitted to the 
sequential output section 104 by each driving pulse phiHl and phiH2, and in this output section 104, a 
signal charge is changed into a picture signal (electrical potential difference), and is outputted from an 
output terminal 105. 

[0004] The block diagram at the time of applying above-mentioned CCD series to image pick-up 
equipment equipped with the exposure control function is shown in drawing 12 R> 2. The image sensor 
1 13 this image pick-up equipment of whose is a lens 1 1 1 and its drawing 1 12, and the CCD series of an 
above-mentioned INTARAIN mold, Drawing 1 12 and the drive circuit 1 14,1 15 of an image sensor 1 13, 
and the level detector 1 16 for detecting the picture signal level from an image sensor 113, The gain 
control circuit 117 which controls the level of a picture signal, and the digital disposal circuit 118 which 
adds processing required for a picture signal, The image memory 119 which memorizes temporarily the 
picture signal of all the pixels outputted in one photography actuation of an image sensor 1 13, It consists 
of the image display section 120 like an electronic viewfinder or a liquid crystal display which 
constitutes and displays an image from a picture signal, and a synchronousr-control circuit 121 which 
controls the whole image pick-up equipment. 

[0005] Hereafter, actuation of the image pick-up equipment constituted as mentioned above is explained. 
First, the drive circuit 115 drives by control of the synchronousr-control circuit 121, photo electric 



conversion is carried out in an image sensor 113, light carries out incidence to an image sensor 113 from 
the lens 1 1 1 made the suitable amount of incident light by the diaphragm 112, and it is outputted [ this 
light serves as a picture signal and ]. Then, the signal level of this picture signal is detected in the level 
detector 116, and the level of a picture signal is controlled by control of the synchronousr-control circuit 
121 according* to it in the gain control circuit 1 17, or it extracts by the drive circuit 1 14, and 1 12 is 
adjusted. Then, this picture signal receives required processing in a digital disposal circuit 118, and is 
memorized in an image memory 119. And in the image display section 120, an image is constituted and 
displayed based on a picture signal. 

[0006] by the way, when there are few vertical pixels than the number of pixels in which the output of 
the image display section 120 in one photography actuation of an image sensor 1 13 is possible An image 
memory 1 19 is made to memorize the picture signal which the image sensor 113 outputted in one 
photography actuation. A vertical pixel train is thinned out. Output to the image display section 120 as 
the same number of perpendicular pixels as the image display section 120, or An image sensor 1 13 thins 
out by the digital disposal circuit 118 from the picture signal outputted in one photography actuation in 
the same number of perpendicular pixels as the image display section 120, makes an image memory 119 
memorize, and should just output to the image display section 120. 
[0007] 

[Problem(s) to be Solved by the Invention] When using the image pick-up equipment of the above 
configurations conventionally, while the operator looked at the image display section 120, when the 
photographic subject photoed, for example from the outdoors to indoor was changed and the brightness 
of a photographic subject fell like, it was coped with as follows. That is, when the signal level of the 
picture signal which an image sensor 113 outputs is detected in the level detector 116, the gain control 
circuit 1 17 was controlled, it is judged that it is below a threshold with this signal level in the 
synchronousr-control circuit 121 and it opened [ a signal amplification factor is increased or / the 
synchronousr-control circuit 121 controls and extracted the drive circuit 1 14 and ] 1 12, the image was 
displayed on the image display section 120. 

[0008] However, by photography, sufficient brightness for indicating the photographic subject by 
photography may not be [ in / the above conventional image pick-up equipments ] securable at the time 
of the dark which needs fill-in flashes, such as a stroboscope. In such a case, by the approach of 
controlling the gain control circuit 1 17 and increasing a signal amplification factor, in order to also 
increase both the noises generated in the output section 104 of an image sensor 1 13, a good image is not 
obtained. Moreover, by the approach of controlling and extracting the drive circuit 1 14 and opening 1 12, 
in order to change into the diaphragm doubled with suitable exposure conditions after pushing a shutter 
before the stroboscope published, there is a problem of taking time amount. 

[0009] Then, the purpose of this invention is to offer the image pick-up equipment which can obtain the 
very good image which does not have a noise, without photography also taking excessive time amount at 
the time of dark not only the photography in the usual brightness but. 
[0010] 

[Means for Solving the Problem] That the image pick-up equipment of this invention is level, and two or 
more pixels which are photo-electric-conversion elements arranged perpendicularly, Two or more 
perpendicular charge transfer sections which are prepared for said every vertical pixel train, and transmit 
the charge from said pixel perpendicularly, The level charge transfer section which transmits 
horizontally the charge which is connected to one side of said perpendicular charge transfer section, and 
is transmitted from the perpendicular charge transfer section concerned, N is perpendicularly connected 
to said pixel in common every N pixel as the three or more natural numbers. The electrode which 
controls a transfer of the signal charge from said perpendicular charge transfer section to said level 
charge transfer section while controlling read-out of the signal charge from said pixel to the 
perpendicular charge transfer section, It has an image sensor possessing the output section which 
changes and outputs the signal charge transmitted from said level charge transfer section to a picture 



signal. About the group of N pixel which it comes to arrange perpendicularly repeatedly, while from 2 
pixels to N pixel, the signal charge for several suitable pixel minutes is read from said electrode. These 
signal charges are added in said perpendicular charge transfer section or said level charge transfer 
section, and it is constituted so that it can output as a picture signal from said output section. 
[001 1] A level detection means to detect the signal level of the picture signal with which the example of 
1 mode of the image pick-up equipment of this invention is outputted from said image sensor, According 
to the picture signal from said level detection means, specify the pulse for reading the signal charge of 
one pixel, or the number of predetermined pixels from 2 pixels to N pixel, and have further a 
synchronousr-control means to generate the pulse for adding and reading those signal charges, and it is 
set for said synchronousr-control means. It is constituted so that the number of pixels to add may be 
suitably switched according to the picture signal inputted from said level detection means. 
[0012] In the example of 1 mode of the image pick-up equipment of this invention, when said 
synchronousr-control means is more than a threshold predetermined in the signal level of the picture 
signal inputted from said level detection means, said image sensor is controlled to read only a 1 -pixel 
signal charge, and when the signal level of said picture signal is smaller than said threshold, said image 
sensor is controlled to read and add the signal charge of the number of pixels according to the signal 
level concerned. 

[0013] The example of 1 mode of the image pick-up equipment of this invention is an image display 
device which displays the picture signal from said image sensor as a photography image, and has further 
an image display device with few vertical pixels than the number of pixels in which an output is possible 
in one photography actuation of said image sensor. 

[0014] In said image sensor, the example of 1 mode of the image pick-up equipment of this invention is 
constituted so that predetermined periods can be made to discharge the signal charge of said pixel all at 
once. 

[0015] In the example of 1 mode of the image pick-up equipment of this invention, the color filter 
perpendicularly made into the same color is prepared in said pixel of said image sensor, and said color 
filter is repeatedly arranged so that it may become the same color every two colors, three colors, or four 
colors horizontally. 

[0016] A level detection means to detect the signal level of the picture signal with which the example of 
1 mode of the image pick-up equipment of this invention is outputted from said image sensor, According 
to the picture signal from said level detection means, specify the pulse for reading the signal charge of 
one pixel, or the number of predetermined pixels from 2 pixels to N pixel, and it is controlled by 
synchronousr-control means to generate the pulse for adding and reading those signal charges, and said 
synchronousr-control means. It has further a gain control means by which the amplitude of the picture 
signal outputted from said image sensor can be changed. When said synchronousr-control means 
specifies addition of the signal charge of the number of predetermined pixels from 2 pixels to N pixel, 
the gradual increase of the amplitude of a picture signal is carried out for every image pick-up period 
over two or more image pick-up periods until the amplitude said whose gain control means is a picture 
signal turns into amplitude equivalent to said number of predetermined pixels. 
[0017] In the example of 1 mode of the image pick-up equipment of this invention, when said 
synchronousr-control means is more than a threshold predetermined in the signal level of the picture 
signal inputted from said level detection means, said image sensor is controlled to read only a 1 -pixel 
signal charge, and when the signal level of said picture signal is smaller than said threshold, said image 
sensor is controlled to read and add the signal charge of the number of pixels according to the signal 
level concerned. 

[0018] In the example of 1 mode of the image pick-up equipment of this invention, said gain control 
means has two or more control modes for carrying out the gradual increase of the amplitude of a picture 
signaPfor every image pick-up period, and it is constituted so that said control mode can be switched 
suitably. 



[0019] The example of 1 mode of the image pick-up equipment of this invention is an image display 
device which displays the picture signal from said image sensor as a photography image, and has further 
an image display device with few vertical pixels than the number of pixels in which an output is possible 
in one photography actuation of said image sensor. 

[0020] In said image sensor, the example of 1 mode of the image pick-up equipment of this invention is 
constituted so that predetermined periods can be made to discharge the signal charge of said pixel all at 
once. 

[0021] In the example of 1 mode of the image pick-up equipment of this invention, the color filter 
perpendicularly made into the same color is prepared in said pixel of said image sensor, and said color 
filter is repeatedly arranged so that it may become the same color every two colors, three colors, or four 
colors horizontally. 
[0022] 

[Embodiment of the Invention] It explains to a detail, referring to a drawing hereafter about the gestalt of 
some concrete, operations of the image pick-up equipment concerning this invention. 
[0023] (Gestalt of the 1st operation) The gestalt of the 1st operation is explained first. As the image 
pick-up equipment concerning the gestalt of this 1st operation is shown in drawing 1 , a lens 11, The 
image sensor 12 which is the CCD series of an INTARAIN mold, and the drive circuit 13 of an image 
sensor 12, The level detector 14 for detecting the picture signal level from an image sensor 12, The 
digital disposal circuit 15 which adds processing required for a picture signal, and the image memory 16 
which memorizes temporarily the picture signal of all the pixels outputted in one photography actuation 
of an image sensor 12, It consists of the image display section 17 like the so-called electronic viewfinder 
and the so-called liquid crystal display which constitutes and displays an image from a picture signal, 
and a synchronousr-control circuit 18 which controls the whole image pick-up equipment. Here, the 
vertical number of pixels consists of numbers of pixels in which the output of the image display section 
17 in one photography actuation of an image sensor 12 is possible few. 

[0024] The photo-electric-conversion element 1 which changes into a charge the light which it was 
arranged in the shape of a matrix, and carried out incidence here as an image sensor 12 is shown in 
drawing 2 (pixel), The perpendicular charge transfer section 2 which reads the charge stored in each of 
this pixel 1, and is transmitted perpendicularly (VCCD), It has the level charge transfer section (HCCD) 
3 which transmits horizontally the signal charge transmitted from this VCCD2, and the output section 4 
outputted from an output terminal 5 by making the transmitted signal charge into a picture signal, and is 
constituted. 

[0025] This image sensor 12 is 8 so-called phase drive types of thing, each electrodes Dl, D2, D3, D4, 
D5, D6, D7, and D8 which function as a transfer electrode are formed in VCCD2, respectively, and said 
two electrodes are connected to one pixel 1. Namely, electrodes Dl and D2 are connected to a certain 
pixel 1 (PI), and electrodes D7 and D8 are connected to the pixel P4 which adjoins the pixel P3 which 
adjoins the 4 pixel electrodes D [ D3 and ] P2 at the pixel P2 which adjoins a pixel PI at the 6 pixel 
electrodes D [ D5 and ] P3. These pixels P1-P4 are repeatedly arranged to perpendicularly which it was 
made into 1 set and met each VCCD2. 

[0026] Electrodes Dl, D3, D5, and D7 read among these electrodes D1-D8, and it functions also as an 
electrode. That is, to the pixels P1-P4 of each class by which the repeat array was carried out, electrodes 
Dl, D3, D5, and D7 are connected in common, respectively, and electrodes Dl, D3, D5, and D7 will be 
connected in common every 4 pixels, respectively. Therefore, there should just be the number of pixels 
of the perpendicular direction of the image display section 17 in this case more than the quadrant of the 
number of pixels of the perpendicular direction of an image sensor 12. 

[0027] At the time of charge read-out, phiVl, phiV3, phiV5, and phiV7 are impressed to electrodes Dl, 
D3, D5, and D7, and the signal charge by which photo electric conversion was carried out by each pixel 
1 is read to VCCD2. Moreover, at the time of a charge transfer, a driving pulse phiVl, phiV2, phiV3, 
phiV4, phiV5, phiV6, phiV7, and phiV8 are impressed to these electrodes P1-P8, and the sequential 



transfer of the signal charge by which photo electric conversion was carried out by the pixel 1 is carried 
out from VCCD2 to HCCD3. Thus, it is read, and in HCCD3, like illustration, in the case of 2 phase 
drive molds, the picture signal for horizontal 1 train transmitted to HCCD3 is transmitted by each 
driving pulse phiHl and phiH2 at the sequential output section 4, and in this output section 4, a signal 
charge is changed into a picture signal (electrical potential difference), and it is outputted from an output 
terminal 5. 

[0028] Hereafter, actuation of the image pick-up equipment constituted as mentioned above is explained. 
It sets in the gestalt of operation of**** 1, and according to the brightness of the photographic subject at 
the time of photography, an image sensor 12 can add the charge of the pixel of the number of requests 
suitably among 1 set of pixels P1-P4 in one photography actuation by the image sensor 12 concerned, 
and can output a picture signal. 

[0029] First, the drive circuit 13 drives by control of the synchronousr-control circuit 21, photo electric 
conversion is carried out in an image sensor 12, the light from a photographic subject carries out 
incidence to an image sensor 12 from a lens 1 1, and it is outputted [ this light serves as a picture signal 
and ]. Then, the signal level of this picture signal is detected in the level detector 14. According to the 
size of the quantity of light from a photographic subject, when it is more than a predetermined threshold 
with this signal level, an electronic shutter performs exposure control. When signal level is said below 
threshold, the synchronousr-control circuit 18 controls the drive circuit 13, adds the charge of the pixel 
of the numberof requests suitably among 1 set of pixels P1-P4 in one photography actuation in an image 
sensor 12, and outputs a picture signal. Then, this picture signal receives required processing in a digital 
disposal circuit 15, and is memorized in an image memory 16. And in the image display section 17, an 
image will be constituted and displayed based on a picture signal. 

[0030] Here, sufficient brightness of a photographic subject is securable, and it is photography at the 
time of the case (when reading and transmitting a 1 -pixel charge here) where signal level is said more 
than threshold, and dark, and sequential explanation is given about each in case signal level is said 
below threshold (when adding a 3-pixel charge here). 

[0031] First, the case where a 1 pixel (pixel PI) charge is read and transmitted among the pixels P1-P4 
of each class is described. The timing chart in the case of reading only the signal charge of the pixel in 
every [ which is repeated perpendicularly ] 4 pixels to drawing 3 in an image sensor 12 is shown. VD is 
the Vertical Synchronizing signal which expresses a perpendicular blanking period with low potential 
(low voltage) here, and HD is the Horizontal Synchronizing signal which expresses a level blanking 
period with low potential (low voltage). phiVl, phiV3, phiV5, and phiV7 are the driving pulses shown 
as a representative of 8 phase driving pulse of VCCD2, and phiHl is the driving pulse shown as a 
representative of 2 phase driving pulse of HCCD3. VSUB It is the charge ****** signal which specifies 
the period which can sweep out to a substrate the charge accumulated in a pixel 1, and a charge sweeps 
by the pulse 25 and **** is directed. Moreover, the pulse 21 shown in the driving pulse phi VI shows the 
1st read-out pulse which reads the signal charge of the 1st level pixel train to VCCD2 among the level 
pixel trains horizontally constituted by the group which consists of 4 pixels which continues 
perpendicularly. 

[0032] In each above-mentioned signal, the period Tl is ******(i n g) the repeat period of an image 
pick-up period, and period Tl A is the charge ****** signal VSUB. The period until it reads since it 
sweeps out continuously and a pulse 25 finishes being impressed, and a pulse 21 is impressed is shown. 
Moreover, time of day tl shows the timing by which time of day t2 sweeps out the timing to which the 
read-out pulse 21 is impressed in the next image pick-up period, and impression of a pulse 25 is started, 
respectively. 

[0033] In drawing 3 , it sets from the start time of the image pick-up period Tl before the start time of 
are recording period Tl A, and is the charge ****** signal VSUB. Since it sweeps out continuously and 
a pulse 25 is continuing being impressed, the charge of each pixel 1 is always swept out. And after 
sweeping out and completing impression of a pulse 25, only the charge generated between are recording 



period Tl A is accumulated in a pixel 1 as a signal charge. And it reads in the timing of the time of day tl 
which are recording period Tl A ended, and a pulse 21 is impressed and the signal charge of the 1st pixel 
PI is read to the electrode Dl of VCCD2. 

[0034] Then, a signal charge is transmitted in the direction of HCCD3 by 8 phase driving pulse phiVl to 
phiV8. The situation at this time is shown in the mimetic diagram of drawing 4 . Here, the 4-pixel group 
in which P1-P4 continue perpendicularly is shown. Moreover, it is shown that a condition 27 has the 
electrode of VCCD2 in an are recording condition, it is shown that a condition 26 has the electrode of 
VCCD2 in a barrier condition, and a signal charge does not exist, time of day tl is equivalent to the time 
of day tl of drawing 3 , and the condition that the 1st pixel PI was read is shown. Thus, the signal 
charge of each pixel PI read in the timing of time of day tl is transmitted by 8 phase driving pulse to the 
location of the pixel PI repeated next, and is changed and outputted to a picture signal. Furthermore, 
since it sweeps out in the timing of time of day t2 and impression of a signal 25 is started, the signal 
charge of the 2nd pixel P2 which was not read to VCCD2, the 3rd pixel P3, and the 4th pixel P4 is swept 
out at this time. 

[0035] And as mentioned above, this picture signal is memorized in an image memory 16, and is 
displayed to become a two-dimensional image with the control signal from the synchronousr-control 
circuit 18 on the image display section 17. 

[0036] In addition, when it is more than the predetermined threshold that has the signal level of the 
picture signal outputted from the image sensor 12 as mentioned above, exposure control maybe 
performed by shortening are recording period Tl A equivalent to the exposure time. 
[0037] Then, the case where a 3 pixels (P1-P3) charge is read and transmitted among the pixels P1-P4 of 
each class is described. The timing chart in the case of adding and reading the 3-pixel signal charge of 
the 4 pixels repeated perpendicularly to drawing 5 in an image sensor 12 is shown. VD is the Vertical 
Synchronizing signal which expresses a perpendicular blanking period with low potential (low voltage) 
here, and HD is the Horizontal Synchronizing signal which expresses a level blanking period with low 
potential (low voltage). phiVl, phiV3, phiV5, and phiV7 are the driving pulses shown as a 
representative of 8 phase driving pulse of VCCD2, and phiHl is the driving pulse shown as a 
representative of 2 phase driving pulse of HCCD3. VSUB It is the charge ****** signal which specifies 
the period which can sweep out to a substrate the charge accumulated in a pixel 1, and a charge sweeps 
by the pulse 25 and **** is directed. Moreover, the pulse 21 shown in the driving pulse phiVl The 
inside of the level pixel train horizontally constituted by the group which consists of 4 pixels which 
continues perpendicularly, The 1st read-out pulse which reads the signal charge of the 1st level pixel 
train to VCCD2 is shown. The 2nd read-out pulse from which a pulse 21 reads the signal charge of the 
2nd level pixel train to VCCD2, and a pulse 23 show the 3rd read-out pulse which reads the signal 
charge of the 3rd level pixel train to VCCD2, respectively. 

[0038] In each above-mentioned signal, the period T2 is ******(i n g) the repeat period of an image 
pick-up period, and period T2A is the charge ****** signal VSUB. The period until it reads since it 
sweeps out continuously and a pulse 25 finishes being impressed, and pulses 21, 22, and 23 are 
impressed is shown. Moreover, time of day t3 shows the timing by which time of day t4 sweeps out the 
timing to which the read-out pulses 21, 22, and 23 are impressed in the next image pick-up period, and 
impression of a pulse 25 is started, respectively. 

[0039] As shown in drawing 5 , it sets from the start time of the image pick-up period T2 before the start 
time of are recording period T2A, and it is the charge ****** signal VSUB. Since it sweeps out 
continuously and a pulse 25 is continuing being impressed, the charge of each pixel 1 is always swept 
out. And after sweeping out and completing impression of a pulse 25, only the charge generated between 
are recording period T2A is accumulated in a pixel 1 as a signal charge. And it reads in the timing of the 
time of day t3 which are recording period T2A ended, and pulses 21, 22, and 23 are impressed, 
respectively and the signal charge of the 1st pixel PI, the 2nd pixel P2, and the 3rd pixel P3 is read to the 
electrodes Dl, D3, and D5 of VCCD2, respectively. 



[0040] Then, a signal charge is transmitted in the direction of HCCD3 by 8 phase driving pulse phi VI to 
phiV8. The situation at this time is shown in the mimetic diagram of drawing 6 . Here, the 4-pixel group 
in which P1-P4 continue perpendicularly is shown. Moreover, it is shown that a condition 27 has the 
electrode of VCCD2 in an are recording condition, it is shown that a condition 26 has the electrode of 
VCCD2 in a barrier condition, and a signal charge does not exist, time of day t3 is equivalent to the time 
of day t3 of drawing 5 , and the condition that the 1st - the 3rd pixel P1-P3 were read, respectively is 
shown. Thus, it turns out that the signal charge of each pixels P1-P3 read in the timing of time of day t3 
is added, and it is transmitted to the location of the pixel PI repeated next by 8 phase driving pulse. 
Moreover, if the charge storage condition of drawing 6 is seen, since there are surely three or more 
electrodes in an are recording condition even after a signal charge is added so that clearly, it will be 
transmitted, without the signal charge added within VCCD2 overflowing. Then, this added signal charge 
is changed and outputted to a picture signal. 

[0041] And as mentioned above, this picture signal is memorized in an image memory 16, and is 
displayed to become a two-dimensional image with the control signal from the synchronousr-control 
circuit 18 on the image display section 17. 

[0042] In addition, in the gestalt of this 1st operation, although the case where three of 4 pixels repeated 
perpendicularly were added and read was explained, this invention can also acquire a suitable picture 
signal by adding 2 pixels or 4 pixels, without being limited to this. Moreover, in the gestalt of this 1st 
operation, although the case where the signal charge of a pixel 1 was added within VCCD2 was 
explained, it can also add within HCCD3 instead of this VCCD2. 

[0043] Moreover, in the gestalt of this 1st operation, the color filter 29 as shown in an image sensor 12 at 
drawing 7 (a) or drawing 7 (b) may be formed. This color filter 29 is made into the shape of a stripe so 
that the pixel 28 arranged perpendicularly may be covered, drawing 7 (a) « horizontal - red (R) - green 
- the condition that the color filter 29 of (G) and three blue (B) colors was arranged repeatedly -- 
drawing 7 (b) - horizontal - cyanogen (Cy) - green - the condition that the color filter 29 of (G) and 
three yellow (Ye) colors was arranged repeatedly is shown, respectively. Thus, even if it adds the signal 
charge of the vertical pixel 28 by using each stripe-like color filter 29 perpendicularly, it becomes 
possible to constitute the image pick-up equipment in which color separation is possible by processing of 
a digital disposal circuit 15. 

[0044] as mentioned above, when it is more than a predetermined threshold with the signal level of the 
picture signal usually outputted from the time of photography, and an image sensor 12 according to the 
image pick-up equipment of the gestalt of the 1st operation When it is below the predetermined 
threshold that performs exposure control in actuation of an electronic shutter, and has the signal level of 
said picture signal The signal charge of the pixel 1 (for example, the 2nd and 3rd pixel P2 and P3) 
usually thinned out with the control signal from the synchronousr-control circuit 18 at the time of 
photography and the signal charge of the read pixel 1 (the 1st pixel PI) are added. The signal level of a 
picture signal is increased and good image display can be realized. 

[0045] Furthermore, in order to increase [ according to the image pick-up equipment of the gestalt of the 
1st operation ] the signal level of a picture signal by adding the signal charge of two or more pixels 
unlike the technique of increasing a signal amplification factor like the former, making full use of a gain 
control circuit, the problem of increasing the noise generated in the output section of an image sensor 
with increase of the signal amplification factor by the gain control circuit does not arise. Moreover, since 
exposure control can be performed without using a diaphragm for exposure control, it is also possible to 
shorten time amount after an operator pushes a shutter, for example until a stroboscope publishes. 
[0046] Furthermore, since it is possible to omit to perform exposure control only by the electronic 
shutter, without using a diaphragm and loading of an image memory etc. according to the image pick-up 
equipment of the gestalt of the 1st operation, the miniaturization of the whole equipment and 
reduction-ization of cost are also realizable. 

[0047] (Gestalt of the 2nd operation) Then, the gestalt of the 2nd operation is explained. In addition, a 



same sign is described about the same component as the image pick-up equipment concerning the gestalt 
of the 1st operation, and explanation is omitted. 

[0048] Although the image pick-up equipment concerning the gestalt of this 2nd operation has the 
almost same configuration as the image pick-up equipment concerning the gestalt of the 1st operation 
shown in drawing 1 as shown in drawing 8 , it is different from the case of the gestalt of the 1st 
operation in that the gain control circuit 31 for controlling the signal level of the picture signal outputted 
from the image sensor 12 between the image sensor 12 and the level detector 14 is added. 
[0049] For example, at the time of dark, in photography, in being below a predetermined threshold with 
the signal level of the picture signal outputted from the image sensor 12, here As mentioned already with 
the gestalt of the 1st operation, the signal charge of the pixel 1 (for example, the 2nd and 3rd pixel P2 
and P3) usually thinned out with the control signal from the synchronousr-control circuit 18 at the time 
of photography and the signal charge of the read pixel 1 (the 1st pixel PI) are added. The signal level of 
a picture signal is increased and it outputs from an image sensor 12. 

[0050] However, the inside of the pixel train of the perpendicularly pixels P1-P4 are made into 1 set in 
this case, From the condition (it is equivalent to drawing 4 ) which had read only the signal charge of 
only the 1st pixel PI, the signal charge of the 2nd and 3rd pixel P2 and P3 will be added to the signal 
charge of this 1st pixel PI, and signal level will shift to increase and the condition of having increased by 
3 times in this case in an instant. Therefore, the brightness of the screen of the image display section 17 
increases by 3 times suddenly, and there is concern to which a screen becomes what it is very hard to see 
for an operator. 

[0051] then, in the gestalt of operation of**** 2, the signal level of the picture signal outputted from the 
image sensor 12 is controlled, everything comes out from the signal level of only the signal charge of a 
pixel PI comparatively for every signal output period, and the gain control circuit 31 carries out the 
gradual increase of the signal amplification factor - making - the time of progress of a predetermined 
signal output period -- gain - 1 ~ in this case, the signal level of a picture signal is adjusted so that it 
may be 3 times the signal level of only the signal charge of a pixel PI. 

[0052] Concretely, the control state of the signal level of the picture signal by the gain control circuit 31 
is shown in drawing 9 . This drawing 9 expresses the relation of the signal amplification factor A of the 
output signal Sigl from an image sensor 12, the output signal Sig2 from the gain control circuit 31, and 
the gain control circuit 31. In each signal, a period T'l shows the signal output period in the case of 
adding and outputting the 3-pixel signal charge of the 4 pixels from the signal output period 12 of the 
image with which the period T ! 2 picturized the signal output period in the case of outputting only the 
signal charge in every 4 pixels from the signal output period 12 of the image picturized in the image 
pick-up period Tl of drawing 3 , i.e., an image sensor, in the image pick-up period T2 of drawing 5 , i.e., 
an image sensor, respectively. 

[0053] According to the brightness of a photographic subject having fallen, the gain control circuit 31 
changes the signal amplification factor A over four signal output periods T'2 according to the signal 
output period having been switched to T'2 from PI with 3/6, 4/6, 5/6, and 6/6 (= 1). Then, in connection 
with it, the signal level of the output signal Sig2 from the gain control circuit 31 changes with 1.5 times, 
twice, 2.5 times, and 3 times on the basis of signal level [ in / in a signal output period / T'l ]. Thus, by 
changing the signal level of a picture signal gradually, the brightness change on the image display 
section 1 7 can be eased, and a screen can be made legible. 

[0054] It may enlarge the rate of increase of a picture signal, and it not only sets the rate of change of the 
picture signal by the gain control circuit 31 constant as mentioned above here, but from the next signal 
output period T'2, you may change the control mode of the gain control circuit 31 at the original signal 
output period T'2 so that the rate of increase of a picture signal may become small as compared with the 
original signal output period T'2. As shown in drawing 10 , specifically according to the signal output 
period having been switched to T'2 from T'l, the gain control circuit 31 changes the signal amplification 
factor A over three signal output periods T'2 with 6/9, 8/9, and 9/9 (= 1). Then, in connection with it, the 



signal level of the output signal Sig2 from the gain control circuit 31 changes with twice, 8/3 time, and 3 
times on the basis of signal level [ in / in a signal output period / T'l ]. Thus, while being able to ease the 
brightness change on the image display section 17 and being able to make a screen legible by changing 
the signal level of a picture signal gradually, it becomes possible to shorten time amount until brightness 
finishes changing. 

[0055] In addition, in the gestalt of this 2nd operation, although the case where three of 4 pixels repeated 
perpendicularly were added and read was explained, this invention can also acquire a suitable picture 
signal by adding 2 pixels or 4 pixels, without being limited to this. Moreover, in the gestalt of this 2nd 
operation, although the signal amplification factor A was controlled over four signal output periods, by 
using much more signal output periods, brightness can also be changed slowly and time amount until 
brightness finishes changing can also be shortened by using few signal output periods. Moreover, the 
optimal image display can also be chosen by changing the number of the signal output periods which 
control the signal amplification factor A according to the number of pixels to add. Furthermore, in the 
gestalt of this 2nd operation, although the case where the signal charge of a pixel 1 was added within 
VCCD2 was explained, it can also add within HCCD3 instead of this VCCD2. 

[0056] as mentioned above, when it is more than a predetermined threshold with the signal level of the 
picture signal usually outputted from the time of photography, and an image sensor 12 according to the 
image pick-up equipment of the gestalt of the 2nd operation When it is below the predetermined 
threshold that performs exposure control in actuation of an electronic shutter, and has the signal level of 
said picture signal The signal charge of the pixel 1 (for example, the 2nd and 3rd pixel P2 and P3) 
usually thinned out with the control signal from the synchronousr-control circuit 18 at the time of 
photography and the signal charge of the read pixel 1 (the 1st pixel PI) are added. The signal level of a 
picture signal is increased and good image display can be realized. 

[0057] Furthermore, in order to increase [ according to the image pick-up equipment of the gestalt of the 
2nd operation ] the signal level of a picture signal by adding the signal charge of two or more pixels 
unlike the technique of increasing a signal amplification factor like the former, making full use of a gain 
control circuit, the problem of increasing the noise generated in the output section of an image sensor 
with increase of the signal amplification factor by the gain control circuit does not arise. Moreover, since 
exposure control can be performed without using a diaphragm for exposure control, it is also possible to 
shorten time amount after an operator pushes a shutter, for example until a stroboscope publishes. 
[0058] In this case, by forming the gain control circuit 31 between an image sensor 12 and the level 
detector 14, carrying out the gradual increase of the picture signal level every signal output period T'2, 
and considering as the picture signal level according to the number of addition of a signal charge, the 
brightness change on the image display section 17 can be eased, and a screen can be made legible. 
Furthermore, brightness change by the pixel addition in photography can be considered as a setup which 
does not have sense of incongruity for an operator at the time of **** which switches them suitably by 
preparing the various control modes from which the rate of change of the signal amplification factor A 
differs in this case. 

[0059] Furthermore, since it is possible to omit to perform exposure control only by the electronic 
shutter, without using a diaphragm and loading of an image memory etc. according to the image pick-up 
equipment of the gestalt of the 2nd operation, the miniaturization of the whole equipment and 
reduction-ization of cost are also realizable. 
[0060] 

[Effect of the Invention] Exposure is controlled by shortening the storage time which is equivalent to the 
exposure time with an electronic shutter, when it is more than a threshold with the signal level of the 
picture signal outputted from the image sensor according to the image pick-up equipment of this 
invention, and when said signal level is below a threshold, the signal charge of two or more pixels is 
added, and it considers as a picture signal. Therefore, the good image display which does not have a 
noise according to the brightness of a photographic subject is realizable. 



[0061] Furthermore, the image display which prevents the rapid brightness change in the image display 
section, and does not have sense of incongruity for an operator is realizable by connecting a gain control 
circuit to an image sensor, and changing the signal amplification factor of the picture signal outputted by 
this gain control circuit from the image sensor over the signal output period of a predetermined number. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Level, and two or more pixels which are photo-electric-conversion elements arranged 
perpendicularly and two or more perpendicular charge transfer sections which are prepared for said every 
vertical pixel train, and transmit the charge from said pixel perpendicularly, The level charge transfer 
section which transmits horizontally the charge which is connected to one side of said perpendicular 
charge transfer section, and is transmitted from the perpendicular charge transfer section concerned, N is 
perpendicularly connected to said pixel in common every N pixel as the three or more natural numbers. 
The electrode which controls a transfer of the signal charge from said perpendicular charge transfer 
section to said level charge transfer section while controlling read-out of the signal charge from said 
pixel to the perpendicular charge transfer section, It has an image sensor possessing the output section 
which changes and outputs the signal charge transmitted from said level charge transfer section to a 
picture signal.. About the group of N pixel which it comes to arrange perpendicularly repeatedly, while 
from 2 pixels to N pixel, the signal charge for several suitable pixel minutes is read from said electrode. 
Image pick-up equipment characterized by adding these signal charges in said perpendicular charge 
transfer section or said level charge transfer section, and being constituted so that it can output as a 
picture signal from said output section. 

[Claim 2] A level detection means to detect the signal level of the picture signal outputted from said 
image sensor, According to the picture signal from said level detection means, specify the pulse for 
reading the signal charge of one pixel, or the number of predetermined pixels from 2 pixels to N pixel, 
and have further a synchronousr-control means to generate the pulse for adding and reading those signal 
charges, and it is set for said synchronousr-control means. Image pick-up equipment according to claim 
1 characterized by being constituted so that the number of pixels to add may be suitably switched 
according to the picture signal inputted from said level detection means. 
[Claim 3] Said synchronousr-control means is image pick-up equipment according to claim 2 
characterized by controlling said image sensor to read only a 1 -pixel signal charge, and controlling said 
image sensor to read and add the signal charge of the number of pixels according to the signal level 
concerned when the signal level of said picture signal is smaller than said threshold when the signal level 
of the picture signal inputted from said level detection means is more than a predetermined threshold. 
[Claim 4] Image pick-up equipment given in any 1 term of claims 1-3 which are the image display 
devices which display the picture signal from said image sensor as a photography image, and are 
characterized by having further an image display device with few vertical pixels than the number of 
pixels in which an output is possible in one photography actuation of said image sensor. 
[Claim 5] Image pick-up equipment given in any 1 term of claims 1-4 characterized by being constituted 
in said image sensor so that predetermined periods can be made to discharge the signal charge of said 
pixel all at once. 

[Claim 6] Image pick-up equipment given in any 1 term of claims 1-5 characterized by being repeatedly 



arranged so that the color filter made into the same color may be prepared perpendicularly at said pixel 
of said image sensor and said color filter may serve as the same color every two colors, three colors, or 
four colors horizontally. 

[Claim 7] A level detection means to detect the signal level of the picture signal outputted from said 
image sensor, According to the picture signal from said level detection means, specify the pulse for 
reading the signal charge of one pixel, or the number of predetermined pixels from 2 pixels to N pixel, 
and it is controlled by synchronousr-control means to generate the pulse for adding and reading those 
signal charges, and said synchronousr-control means. It has further a gain control means by which the 
amplitude of the picture signal outputted from said image sensor can be changed. When said 
synchronousr-control means specifies addition of the signal charge of the number of predetermined 
pixels from 2 pixels to N pixel Image pick-up equipment according to claim 1 characterized by carrying 
out the gradual increase of the amplitude of a picture signal for every image pick-up period over two or 
more image pick-up periods until the amplitude said whose gain control means is a picture signal turns 
into amplitude equivalent to said number of predetermined pixels. 

[Claim 8] Said synchronousr-control means is image pick-up equipment according to claim 7 
characterized by controlling said image sensor to read only a 1 -pixel signal charge, and controlling said 
image sensor to read and add the signal charge of the number of pixels according to the signal level 
concerned when the signal level of said picture signal is smaller than said threshold when the signal level 
of the picture signal inputted from said level detection means is more than a predetermined threshold. 
[Claim 9] Said gain control means is image pick-up equipment according to claim 7 or 8 characterized 
by having two- or more control modes for carrying out the gradual increase of the amplitude of a picture 
signal for every image pick-up period, and being able to switch said control mode suitably. 
[Claim 10] Image pick-up equipment given in any 1 term of claims 7-9 which are the image display 
devices which display the picture signal from said image sensor as a photography image, and are 
characterized by having further an image display device with few vertical pixels than the number of 
pixels in which an output is possible in one photography actuation of said image sensor. 
[Claim 1 1] Image pick-up equipment given in any 1 term of claims 7-10 characterized by being 
constituted in said image sensor so that predetermined periods can be made to discharge the signal 
charge of said'pixel all at once. 

[Claim 12] Image pick-up equipment given in any 1 term of claims 7-11 characterized by being 
repeatedly arranged so that the color filter made into the same color may be prepared perpendicularly at 
said pixel of said image sensor and said color filter may serve as the same color every two colors, three 
colors, or four colors horizontally. 
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tLT#VC C D 2 IzfflofcSiKJjAlall 0 £ bf£iJS*l 
TW&. 

[ 0 0 2 6 ] Z.tlt>W&D 1 ~D 8<9d W&D 1 , 
D3, D5aifD7*^*ajL«gfcLT4>«i&rS„ 
*")jiLEJISiifc4Mll«)ffi«Pl~P4fc«L 
T, MD1, D3, D5&VD7*«-enmft3it« 
USfttJS'). D3. D5&tfD 

7*<**i«i*3iaM«S*iTV»4ii:C«r4. ftot 
SftK^Sl 7o£ft*rtomkli, SOU 
1 2 tf>8i2n«ijtf>BS8:tf>4 #«9 1 ELh&itff J 

[00 27]«ff»»aiL«HCtt. «&D1, D3, D 
5aVD7(C*Vl, *V3, 0V5&t^V7#9ttD 

Pl—PSfcJSaiM'W'X^Vl, *V2, <£V3, tfV 
4, *V5, *V6, *V7&l^0V83& J ffiSn$fLT. 

bs i T3t«a83*ifcm^ma*vc c d2khc 

h c c d 3 tlSMSti*:* 2 !* l *l#tf>WM»tt» h c 

C D 3 (C&t v? , 0*C9*D< 2fiHR90ll££U4HR 

»wx * h 1 a# * h 2 fc * o naciti Jiau 

[0028] HT. -BfroJ: a fcflttfStifcg&ISStf) 



5) 1#f!¥l 0-1 50 601 

8 

14. &ftS?i 2#. «B»fc*JJt*«f:ft«)«H*«fc; 
J5 frC . 3ggffeS7 1 2 c J: h 1 BaBBIMttrC 1 
ficoB^P l ~p 4<o d *>Fras^B^^?tS-JiE13n 

[0029] jt-f . wmsfr^nft&wx 1 1 

2fc*JtU RK8®lffli|lJSS2 1 ^MWcJ: OK 

&«iziinfliiimiaBi 8«qniaRi 3$r$i«t. a 

1 2 C£V vt 1 0c^^!j#fc-r 1 ffloB^P 1 

~p 4 co o ■hmw&.nwmcD'mzwwjm LTB^ft 

-f-LTs B«a5^51 7fct5V^TB«m^tcS^ 
20 [0030] i^T, WfW^H-iWffliSMMfc-C 

[0031] 3t1\ «-«<0B3gP 1~P4C09^1B* 

(B*p i ) ffy^mm^Lx^m-thWi^z^x 

W<-h. 03C Sfll«71 2tUHT. mBJM&k 

30 <7)^>f sy^f-r-ht**-. zix\ vDifi. mm? 
5y*>ymmv-m& (&mm xmmmmim 

3, 4>V5Rlf<i>V7\±^ VCC D 2<08ffiSa^WX 
Oft^kUT^il^W^XTfcO. ^Hlfi. H 
CCD 3<02 ffiUft'W.XOl^ fc LT^S ix^^ ^ 
)VXXhh. VSUB U, B^lt:^5il5S^f^S« 

^■CftO. ^X2 5tJ: , 9m?^Ojf#a}U*«Ji*$<i 
40 6. ifc. SH^'«^*VlC*$<xfc^x2 1«, 

(sHb£$ A.&*¥ffiK9>K> ^ *>. m 1 0*¥B^lOfi 
^•®^fS: V C C D 2 fcM*HJtSS 1 <O0E^£ti Utrt* t 

[0032] ±S8»MI-9fctiOT » WST 1 Jifi^KB 

z tu Lft^vsuB <^>a^ri) tu l^^x 2 5 vem 

Z1ti&b^X1pt*m?>-\i!,U*)VX2\WBmZiXh3.X 
50 2 l#lWlJS*i!.:M Sy^Sr, ^Jt 2MWMm 
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[0033] 03 fcfcWC x SMST 1 OgfK&B^ja* 

#ajtm^vsiB oa^r&ji^aju^x 2 saw 
•cos. *i/c. m^aiUwx25co$mtmTLti 

Ttfc^fSOt l^?>f $y^fcfcVvtSg*aiU^X2 10 

I vm&ti. m 1 «oh^p 1 (Txmmmtvcc d 2 

[0 0 34] m^X. 8fflffiiM^X0Vl~^V8{C 
«fcO. fi^«^*HCCD3<7)*|6|M£3S$ni». <I<0 

kzcotiFFmiommtTP-?. zzx. pi~p4 

7IJVCCD2<0«ffi*^SMit®ti)Sii:2r^L. 
©2 6 JiVC C D 2 OVBHffAiJ TW&lZi) 0 ®^^fif 

I I jcmbu si i nwmp i a^assfutttSte* 20 

-5-c»:t»0iRsnsHSP lotHMTSss&h.* a 
sy^ttjv^Tjf #asut^2 5coffi!ra*TO?n?.)t 

VCCD2{~M^aS£ft&*^fcSI2«0BSP2. 

[00 3 5] ZLX. .kj&DJdt, ZcrM&iE^tfm 
flW=E 'J 1 6 KIBtgSfU K«i*JfflligSS 1 8*^<O0J» 30 
m^lz i-jt 2<fc7C<oB&fc &6 <k d fcBtfcfl^SB 1 7 

[0036] -B&OJdfc. m*^12A^Jti 

±<r>t^u±. mmmizwm-rzwfflmTi\zm< 
i-zzMzxiomKMmzfxix^x^. 

[0 0 3 7] jgWC. &ffl<DMfgPl~P40)3^3B 

* (p i~P3) cvmtm&iiiLx&mt&mariz^ 

(cS0jl-r4B^a^3M*^^«^f$:lIll»L-C 40 

g!*as-r*^<o:M sy^f-Y-ht*^-. v 
d#, «cr?>'*5'*'WHi*n--*ffi (fiffffi) t* 
"tsBHMflreTao, HD*t. y*wn 

*n-*ffl[ (ffiSffi) Tar**™***"?**. <i>V 
1, <£V3, 0V5fttf*V7Ji. VCCD2<98fflffi 
ft/^X^>f^f: LT^SS ftfclffl^ WX-C& 0 . * H 
1 li. HCCD3« 2fflffittv-!;WX<^^fc LT^2*t 
VSUB ■Sl£ffiX3tl*« 



ftliPPl 0-1 50 601 
1 0 

KB'M'X* V 1 fcSSfirtyWX 
2 Hi. Sl^fc*^44B*a»M:S«cJ:->T 

aWtoBSWrfc VC C D 2 (dKaftflft 1 t 
/flWivL, 'WX2lte®2W*¥HS?iJtf>fI^« 
?^fS:VCCD2fc:|S!^a5-r®208E^aiUNVl'X. 

x 2 3 <±m 3 nwmmFkmnmffii vcc d 2km 

[0038] ±j&7*g-fI^t^T . JK^T 2 

mffMmLmmimm^Lxti*). imTnawm 
# a ui# vsub amm- h jf # as u wx 2 5 #mra 

3*Ufcfc^Ta»£^5*tfJb''W'X2 1 , 22, 2 3#EP 

M^tthtxmm^Lx^h. mst3tm 

X.&UVVX21, 2 2, 2 33&«EPJn$ir&^>f5>^ 

* . mi 1 4 liawsiffejiaigKfc v as 2 

[0039] 05^-riot. mmmT2comm 
Mfr^m&m&T2M)mmn£x<nfflizis^xiz. m 
#js§ as l<i^vsiib (vsm-zm z as uvi>x 25*5 

6Wra$i^«tT V ^<0T. #B* 1 <0«?^f(i^tfS# as 
$*IT^&. *tT. }S^aSL^X2 5<0EH!ni*^7 

®tfcLTB#lt#«Sil5. *UT. ^MST2A 

^Tt^e^it 3co^>f sy^tfcvvtg^asuw 

X 2 1 , 2 2, 23 ^-5-il^EPJn$n. 81 1 «B*P 

i . m2 commp 2Rvm3<mmp 3com^mm^ 
native cd 2<rmMD i , d 3%.vd 5 tcs^ass 

[oo4o] n^x. 8*asa^^x*vi~*v8t 

t zom^zmecvmjmiz*.-?. zzx\ pi~p4 
immxmzgm-&4Mm<m : $:v?t. tfz. «®2 

7JiVCCD2cO«ffi*«S««®C&l.ii:Sr*L. « 

®26«vccd2 y r*astj> o m^-m 
tfttLLft^ztzmLxti*). m\t3i)m5<mm 

t3fc*fi5L. ^l~^3<0B*Pl~P3*«^-fiX 
f^aS£ixfc*tig£*-r. iOidC. m\t3<r>94 
5 y^tfcv^T^asSfut*'* WH*P 1 ~P 3«0fi 

#«swws*u 8mm)^iixizx^xmzmm 
ztimmpi<7MW£x$mztLZ>zkiMtf)>z. t 

it. 06^)«?Sf^*t^^h.KHfl^>* i: 5rJ;o(^ 

«dt\ v c c d 2 ftx-tosf-ztizm^wmtmiz C\ t 
%<mkzti&ztiz%&. m^x. zvmnztixm 
^mmmm^z&miitixftjjzti& . 
[oo4i] -eft. ±a^j:5fc:. z<m&mmm 
m^^ii 1 6t:fEti3*u mmmmi8frt>(?ffl& 
m^iz£->x 2»5cc7)Bi8ifc^s i o tsm^as 1 7 

[0042] =5rts. i <os 1 ffmmmwizii^x\t. 
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1 1 

CCD 2<Oftb0fcHCCD 3l*rCill&£fTP.ri: t>T 

[0043] z<rt%i<n9mmm,z&^x\&. 

Wm=f- 1 2CH7 ( a ) j£W±07 ( b ) Kgc*-«fc o 

47m$*UC^S. 07 (a) fctt. 
(R) .&(G) . W (B) <03fe<0fe:M;k?2 9# 
t*0£L^£ii*:*OS#. 07 (b) M*. 
fc^r> (Cy) .11(G) . f| (Ye)tf)3fe<9fe7 

rv^. zcoxdiz. m^Hzx -mcn^-? 

4;k?2 9£JH^S::i:fc:J: , 3, SK*r[»K0BS2 805 

it^«?52r«LTt>. ft-f-j&aieiB 1 5 <mmz ± o 

a, &imw®&i8frt><7)fflwm^iz£'>xm®im 
mzm\^x\^mmi mnm2, m3<mmp 
2, P3> (rM^Witmz-iiiLxwzmmi (min 
mmp i ) m^mntzimLx. m&mm.^ 
*<jvimtt$*x m %m&mx&$mr h z t #x$ 
t. 

[ o o 4 5 1 Mfc. ^ i emmmmommmizxti 
a. m#e>tn<wmmmmmLxm*irmmm 

-rizt X'm&m^<?M^i''oi'£m*2-£z>t:it> . m 
mmmmzx hm^wmnt&kk *nzm®m=? 
us&xmi-rz ja xtmxz^x it o t mmw 
±i&z\tt±&K tz. mmiwimzm^-rtzm 
mmmozk#x%h<?>x. mumf^^ y 

[0 04 6] mz. m<mm<?MB<?>mmmtzzti 
n. tst o i jflwmm? -y tnxx-mfflmft o 

<ox. mMw^fc^xY^mzmtthz 

[0047] (S2<ontso^®) m^x. m2<r)$m 



) 0-1 506 01 

1 2 

hmmmt mmomfsmnmiz^ximfftZBL 

[0048] Z.CM2 <T)^(mWiZ&&W@&m±. 

t]s<MSuuBRi Atomz, mmm? 1 2frh&jj 
0S&3 1 tfmaztix ^z&xm 1 crmmmmco^ 

[0049] ^.IT\ 0tetftt«illMC&»T. ISMS 

? 1 2^ta^tv^mmi^<r>m^^* s f>i>m^. 
(oL^maTxhh^iza. mi<r&mcrmmx®L 

ftLtiXo lz. HJUHffHft 1 8 ^^MMi^lz J: -> 
xaSSWBWclSBlV^TVvtHf 1 (0!£.tf$2. SS3 
OMSP 2 . P 3 ) «tt-WrfcWWBL"OvfcB*l 

( SB 1 <«£P 1 ) cofi^igffifc Sr 1M IX . Bffifl^ 

[0050] fci^CKO^ B3gPl~P4i&ia 
fi-f«^**i!t^LTVv(t«!B(H4fclBSt-4> 

ioai^)BRPi«)ef«irfc«itBB2. ^ 

3 «B#P 2 , P 3 C0ft^«^f5: tm L . ti^U'^'l^ 
m*. Z <r>%&X'\± 3 fg(ctg^$ ii^«ffi(cSfef ^ff 

[0051] *^2^SS<0^®fc:tJ^T{±. 
jpBW»(0»31^ SfilS^l 2^aj*$fi^B® 

i m^\s^fr&&m^ftijW3#tzm«(mi}x-m j sm 
, <m%mtmk^. mL<m^^wmmm\zm 
mi. z<r>®£ximm^<?>mm"<Ji'Zmmp 1 

h. 

[0052] mmmz. fmmmm*3 1 c i&B«m 
mmm^i 2t^ta^m^si S it. mimwmm 1 

» 03<og®«i0Ti-ctimLfcBm^#aj*»j 
an^sms^i 2*»^4Wf**«>«#«jW)** 

mmT2ximLt:m&<DmiiiJ]mm. m-hwmm 

[0053] tt^ft«9Hjj6$3^TU:.r i: IdBtT, 

ftjjW3T , 2lZtot:'>X3/6. 4/6. 5/6. 6/ 
) 6 ( = 1 ) kSHfcS** . "t* t . otifflHl 
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AJBSMfT' uzmim^wi'Zmb ix 1 . 5 

fg. 2£k 2. 5fg. ^LT3<gfc^-rS. Z<7)£o 
fc. B&fI^^^W^£i8RJ3!MfcS - b fc i 

[ 0 0 5 4 ] £ zx. mmmmm 1 1 i sB&ft^- 

1. »:<7)«^aj*«ssT'2!&^fiffl®fi^ia!iii**<i 

$"J«i|III&3 lcDEHSPt-b'^xTiivn MMtoz 
ti. BlOt^Tidfe:. fi^iU^MS^T'i^T'2 
fcffl 9 £>ftfc £ k t-£*>-£T . W#$0fflllll8S 3 1 # 

m^mmmAZ3^<Dm^Sij)mffiT'2izht:-?x 6/ 

9. 8/9, 9/9 (=1) kSEftStfS. -T&fc. * 

tnzftixmmmmm 1 *^<oaj*«^sig2<o«^ 
^i-tai^KBS^T'icfe^sfi^^^s-a 

mkLX2fe. 8/3te. -?-LT3fSk£4tt&. ££0 
J: o iz . BMft^^^l^l^SffiJSE'lfcS-tt* - b tz 

10, fflmSSSH 7±co»J^^ig»LT. Bffi£ 

a X'<7>m3*®mt& z 1 k . 

[0055] £c0^2<7)|life<0»®fcj3V>T«. 

mmmzm m-tmmn o ^3mmi tm txm 

KiH-tHr&tz^xmWLtiff. xmmztiizmjzz 

tiz>it%<. 2wmmwi4mmt:]Nm-&zbizx 
*)mn%wgim^zm>z.ti>^mTb&. 2*;. z<n 
%i<r>mk<nfmiz^x\i.. 4r><m^r^wmi,zh 
tz^xm^mw&^<mmft'>izifi. %t>iz%«m 
^stiifmm^z z t iz x o , nm<nm.£ty^ < o 

mAvumtfo mmnijim<?Mz$zis> z bizx 
mwjmmk*$WR-fzzbhx*$z. st. ^ 

com2colHfecO©®tt>v^T«. B*l«^t^«©^Jll 
%$:VCCD2ftXftoWi&lZ^UXWMLtztl i . Z<f) 
VC C D 2<9ft*> 0 KHC C D 3 ftTJllgfcfi^ C k 

[0056] ±a<o«j; d t=. m2<rm&(rMmcDmmi 
mizxtuf. msmmmmmTi 2*ms»imj«i 
tm^m^com^^mim^^ i * v^uy±<ok 
stii. «^^^-y^«i)#-cs3issiiffli^ffv\ mm 
wmvmv^vtfbhm&n l% \^mxr<?>b % t 

Ji. H»ffilffllIiI?IH8*^cDSil»g^cJ:-5T)i^g|^ 

2. P3) <^^«itki£*tfiLTVtf:Bigl (£l<0 

b*p i ) m^mb^m-tx. mm^m^u 
^vi:iitkz#x$kmm&mjfi£$m?&zb#X'Z 
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[0057] mz. m 2<rm&<r>iminmmmz 
a. m&ia<mmwmm&ixm^mmzm 

•f&zbX'm&m^com^i''wz®*i2it&ti#>. m 
imwm&izj: zm^wmmxb&izmm^ft 
umtms.-tt si xiftk^x itob^o fsm& 
£.t&ib&%\,\ nmmmzm^'fizm 

io fiWLxfrbxvvxwffij^&ixnmmtmmz 
itzzb^mx-hz. 

[0058] zcoms. mm=f- 12b u^mtamm 
1 4 b<r)fflizmmiwm3 1 zm.ii. zmmzijim 
T-mizmmm^^i:W<m±^xm^mMff)isa 
mazfc ttmm^^b-tt z 1 1 i o . ag&i 

&r)mm*<7fflm- vzmmt&zt izx o . 

^^>^®afl)0«ii.&Tmi$S^ttettl.B^iD^tJ: 
20 S»^kSr»f^«tko-C^I^3rV^i:-rS£ 

[0059] Mfc. ®2<7>Hiis^!g^|^gt:J:fi 

^ k^B®^^ y (v&mi'm-tz z bmw*s&x'bh 
<r>x, mw£&<r»mK*?-3x h <mmtt£mt?& z 

[0060] 

iwnvm^ *m\mmm.i,zkti\£. mmpf-fr 

30 <ot^wi. wi-^v^iz^mmmzm^thm 
mmmK-t&zbx-nmwwi. uim-tww 

*UTB«<i^i:^S. €t-o-c. m&<mziuzfit 
x;4x<n%^m%mm&tfmx% *> . 

[0061] «c. a«^^{cfiJ#»JffllIlIS85:S^L. 
£0=PJ#S!lfflll5lSSfc«J: OJiffi^i&^as^SiifeB^ft 

$-*S£ktJ:0. Bfi^a!fci3ftl.liS^^^ 

40 x-%&. 

[01 ] *3^<omi OHSfe^©^SS«ilfi5:* 

[02 ] *micom i <?«ife<wBst«si§«^a<o« 

[03 ] *Hbj<t)® 1 <^Qi<o^@t:«l,lll®ilS^ffl 

[04 ] *mom i c7)HM^ffit^i»s«sa^« 
so mmx-$>hwm?£i5^x. m%wmf<omm%fa 
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[07 1 *m<om i oiafi^®K«sjs«iis<offi 

[08] *!|Bg<o^2«0|||fic7)Jg©^SJilfi^lS^ 

mmvi>z>. 

[0i o i *mim2<nmm<mm£&i>mmm 

[0i2 3 ti^mmmnmtfmmTbhWtm?* 

1 mm 

2 VCCD 

3 HCCD 

4 aj^as 
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1 6 

5 as^ss? 

1 1 wx 

12 S&S^ 

13 mum 

1 4 l^/l^ajUJiS 

15 ft^SftSBft 

16 Bffi^^'J 

17 B&ii*g? 

18 |n]!!)MOT"IS& 

10 2 1, 2 2. 2 3 S^aiUWX 

2 5 g^BJUW-X 
D1—D8 flHI 
P1-P4 \WM% 

4>V1-4>V8 maMwKsnrwx 
*H1~^H8 *.¥1jftcr>%M>Vl'A 

vd mmmm 

HD *¥l^»3ffi^ 

vsib mjffiz&tm^ 
ti 

tia m^mmcrmmm 

T2A mi^B^ttjfts^i^ 

t'i sfiMT lTmLKM&m^tiiJiim 

T'2 S®»IHT2Tii^LfcB8tom#ai^ia 

sigi jM&Toaoriif- 
sig2 fHntnnaBoasA@# 
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